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Traffic Impact Analysis of Urban Road Traffic Accidents Based on Water Wave Theory

He Yaqin, Rong Yulun, Liu Zupeng

(School of Automobile and Traffic Engineering, Wuhan University of Science and Technology, Wuhan Hu-

bei 430081, China)

Abstract: The existing research of urban traffic accidents focuses on the impact area and duration using

traffic flow theory. Such the theory is working based on general fluid mechanism which assumes a close

space to road traftic. However, the hypothesis is sometimes unable to reflect the real world situation since

there are typically many accesses and intersections in urban road network. Traffic influence of urban traffic

accident is similar to ripple effect, so this paper tries to apply water wave theory to analyze the impact de-

gree when encountering with traffic accidents. An analogy between traffic impact under accident and water

waves ripple under interruption is unfolded. The concept of traffic impact coefficient is introduced and de-

fined to generate a feature curve of traffic impact coefficient using investigated data. Using the software of

SPSS, the paper develops a model of generating the relationship between traffic impact coefficient and

time based on water wave equation. The results show that the model is statistical significance.
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Fig.1 Traffic impact radiation of accidents occurring

on a roadway segment with median separator
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on a roadway segment without median separator
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Fig.4 Impact of road accidents based on water wave theory
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Tab.1 Characteristics of different traffic accidents
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Fig.6 Traffic impact coefficient at accident impact points
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Fig.8 Characteristics of average traffic impact coefficient
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Tab.2 Iteration historic records of real accidents

A | BmET 2
Zﬁ = jj_iﬁj A w C D

1.0 0.853 0.200  0.079 5.000 0.700
1.1 0.593  -0.028  0.079 6.077 0.691
2.0 0.593  -0.028 0.079 6.07 0.691
2.1 1.152 0.177  0.066 3.013 0.687
2.2 0.477 0.149  0.073 5.632 0.691
3.0 0.477 0.149  0.073 5.632 0.691
3.1 0.233 0.073  0.080 6.478 0.690
4.0 0.233 0.073  0.080 6.478 0.690
4.1 0.050 0.210  0.074 7.133 0.692
5.0 0.050 0.210  0.074 7.133 0.692
5.1 0.025 0213 0.075 6.853 0.697
6.0 0.025 0213 0.075 6.853 0.697
6.1 0.024 0.218  0.074 6.886 0.697
7.0 0.024 0218  0.074 6.886 0.697
7.1 0.024 0218  0.074 6.882 0.697
8.0 0.024 0.218  0.074 6.882 0.697
8.1 0.024 0.218  0.074 6.882 0.697
9.0 0.024 0218  0.074 6.882 0.697

9.1 0.024 0218  0.074 6.882 0.697

R3 LREBBESES
Tab.3 ANOVA analysis using real accidents dataset

D FFH BEE  BA

=3 10.123 4 2.531

BE 0.024 15 0.002
RIEIERE 10.148 19
REENEER 0.472 18

sE: R=1-BRELHFF/EEEMETF=0.948,
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Tab.4 Simulation results of traffic impact coefficient «

BEE AR EE B /m
A 18] 2
144.6 53.6 2

0

5 0.94 0.84 0.65 0.81
10 0.94 0.65 0.5 0.70
15 0.73 0.4 0.35 0.49
20 0.43 0.41 0.39 0.41
25 0.4 0.41 0.38 0.40
30 0.67 0.67 0.71 0.68
35 0.84 0.76 0.78 0.79
40 0.99 0.85 0.8 0.88
45 1.01 0.91 0.81 0.91

x5 MAEFHHEEKALILR

Tab.5 Iteration historic records of simulated accidents

BRREF e

ws TR, 1% © D
1.0 0.689 0.200 0.100 1.000  0.500
1.1 0.970 0.031 0226 -1.594 0.442
12 0.041 0.194 0.150 0.029  0.638
2.0 0.041 0.194 0.150 0.029  0.661
2.1 0.011 0.256 0.149 0.059  0.661
3.0 0.011 0.256 0.149 0.059  0.661
3.1 0.011 0.256 0.149 0.054  0.661
4.0 0.011 0.256 0.149 0.054  0.661
4.1 0.011 0.256 0.149 0.054  0.661
5.0 0.011 0.256 0.149 0.054  0.661

5.1 0.011 0.256 0.149 0.054  0.661

*o MAFMBBHESR

Tab.6 ANOVA analysis using simulated accidents dataset

EIVE] 5.232 4 1.308

= 0.011 6 0.002
KIEIERE 5.243 10
REEHNEER 0.362 9

S R=1-RZF5H/E FIFAFETH1=0.969,

R EL3NWEE S min (8B HZIER
o F=E (MR 4)0

RFBARG)HERIEER, FIFH SPSS i
X RZIBE MR o FIRS(E ¢ FITEIA D
#r, ERINEKS. KOEAR(O)-

a=0.256 cos(0.1497+0.054)+ 0.661 . (6)
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Fig.9 Simulation demo example
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